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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) Abstract: 

PURPOSE: To obtain what is called a birefringence 
control type liquid crystal display element which makes 
a display by controlling birefringence by orienting 
liquid crystal molecules almost vertically when no 
voltage is applied, and varying the orientation state of 
the liquid crystal molecules. 

CONSTITUTION: The display quality of the birefringence 
control type liquid crystal display element depends 
greatly upon the product )nd of the birefringence )n of 
liquid crystal and the thickness (d) of a liquid crystal 



layer. In such a case, the range of proper )nd is 0.6 
0.9 u m and in this range, both the height of a contrast 
ratio and the width of a visual field angle are. 
obtained. Further, the sum (R1+R2) of retardation values 
of two birefringent media needs to be set within a range 
of almost 120 - 560nm so as to maintain the contrast 
ratio and preclude a coloring phenomenon when the liquid 
crystal element is observed slantingly. Consequently, 
the bright liquid crystal display element which has the 
high contrast ratio even when observed slantingly over a 
wide range can be realized. 
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